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amounts to placing each line in the equation equal to zero. Hence we have 
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This equation expresses the total effect of the disturbing mass in altering the 
sea-level, v being the effect which would result if the ocean were an infinitely 
rare fluid, and Jv being the increase over v which would result under the assumed 
conditions. Obviously v and Jv may be expressed separately. Thus : — 
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[to be continued.] 
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ON THE LAST CLAtJSE OF ART. I4O OF GAUSS S THEORIA MOTUS. 

The clause mentioned is as follows : — 

"Calculo examinando sequentes quoque formulae inservire possunt, quarum 
tamen derivationem non ita diflicilem brevitatis caussa supprimimus : — 

_ a sin Q" — I') _ b sin {I" — I) sin {d' — a) sin { I' — I) 
°~ R R' - sind' ^ W ' 

_ R' sin d' f/cos^os /?" 



R" sin d" • sin {AD' — S) sin s' ' 



ubi f/exprimit quotientem -r 
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Tsm (t + r') 



(art. 138. aequ. 10)." 



sin {d' — a) cos {d' — a) 

Notwithstanding the words " non ita difficilem," the derivation of these equa- 
tions is not generally readily seen by the student reading the Thcoria Motus for 
the first time. 

The first equation is obtained from equation III of the same article, by sub- 




132 NOTES. 

stituting the heliocentric positions of the earth for those of the celestial body 
whose orbit is to be determined; i. e. by putting n = R'R" sin (/" — /'), n' = RR" 
sin (/" — t), n" = RR' sin (/' — /), and z = 8'. 
The second equation is derived as follows : — 

p , , sm{A"D-8") , . , sin B"D ^, . , 

Put X = ^^ — , ^.r, », , X (see equation 11) = - — f5S-r\- The triangle 

.sin {A'D — d' -\- <T) ^ ^ ' sin B*D ^ 

B*B"D gives 

, _ sin B»B*D 
~ sin B*B>'D ' 

From the triangles A>B"B*, A'BB", and BB"D' ri, 
we have 

sin B"B*D = sin B"B*A' = ^!"^,'^1' sin B*B"A', 

sin A'B* 

sin B*B" A' = ^.'" d'£ sin BA'B", 
sin BB" 

sin 5*5"Z> = -^^^^T, sin ^/?'^" ; 
sin BB" 

. _ sin^'5^' sin A'B sin ig^^^^' 
^"^"*^^ ~ sin A'B* • sin i?/?' ' sin BD'B" ' 

.^' is the heliocentric place of the earth (longitude /', latitude o) at the time of 
the second observation ; B and B" are the geocentric positions of the celestial 
body at the times of the first and third observations (longitudes a, a", latitudes 

Putting BA'B" ^ BA'B* + B*A'B", 

and remembering that sin /9 = sin A'B cos BA'B*, 

sin /3" = sin A'B" cos B*A'B", 
cos ^ sin (/' — «) = sin A'B sin BA'B*, 
cos /9" sin {a" — I') = sin A'B" sin B*A'B" ; 
we have, after reduction, 

sin A'B" sin A'B sin 5^'j5" = sin ^ cos ^" sin (a" — /') — sin /3" cos /9 sin (a — /') 

^ 5 cos /3 cos /9" (see art. 138. eq. 7) 
^ (/sin (3' — a) cos ^ cos ,5". 
We have also, by definition,i^'i?* = sin (8' — a), BD' = AD' — d\and BD'B" = s'; 

_ t/cos i? COS fi" n P n 
■ • sin {AD' — 8) sine" ^- ^- ^• 

[^Ormotid Stone ^ 



